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T h c  Monthly Weight and Balance Report for  the Apollo Spacecraft i s  
f i l e d  i n  accordance with Paragraph 8.10 Exhibit I and i s  a summary 
t y p e ,  weight report. 
FLock I arid Block I1 manned vehicles and explains the changes i n  
weight from the previous report. 
miss ion  weight, center of gravity, i ne r t i a  summary and dimensional 
d iiigrms. 

This report  r e f l ec t s  the  current weight of the 

This report also r e f l ec t s  t he  

For Block I Mass Properties Design Data refer  t o  SID 64-1'700, dated 
16 October 1964. 
document will be l i s t e d  a t  a l a t e r  date. 

The Block I1 Mass Properties Design Data reference 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I and INmRMATION S Y S T E M S  DIVISION 

INTRODUC "ION 

The December report continues t o  r e f l ec t  t h e  current Block I1 LOR space- 
The current weight s ta tus  summarizes t h e  changes from the  previous c raf t .  

Block I1 s t a tus  i n  addition t o  t h e  changes from the  previous Block I status .  
The Potential  Weight Change Section of t h i s  report has been revised t o  
include i t e m  numbers fo r  a l l  potential  changes. 
i n  the  Introduction when incorporated in  the  current status weights. The 
direction t o  delete the propellant dispersal system and the  SPS i so la t ion  
valves w a s  received too l a t e  t o  be accomplished in t h i s  report and w i l l  be 
incorporated i n  t h e  January report. 

These items w i l l  be noted 

The current s ta tus  r e f l ec t s  an unballasted Command Module L/D a t  entry 
of .34 fo r  Block I and .38 fo r  Block 11. The current report re f lec ts  a 
Block I1 LOR spacecraft increase of 180 pounds a t  inject ion and 45 pounds a t  
the injected spacecraft condition less  Service Module propellant. The current 
injected weight of 90,730 pounds is based on a Service Module propellant load- 
ing f o r  a specific impulse of 313.0 seconds, a nV budget as defined i n  
SID 64-1344 and includes an increase i n  propellant required fo r  adapter attach- 
ing r ing which remains with CSM a f t e r  adapter separation. 
Lunar Excursion Module of 29,500 pounds, excluding crew fo r  Block 11. 

This is based on a 

The current Block I s ta tus  re f lec ts  a standard manned vehicle based on a 
10.6 day mission. The major changes i n  t h e  Block I are: 

Command Module - Addition of Flotation System and sea pick-up 
hook, redesign of main parachutes fo r  higher descending 
weights and incorporation of unit ized crew couch design. 

Service Module -.Deletion of Service Module RCS temperature 
control system (Integrated ECS-TCS ) and addition of RCS 
heaters. 

Launch Escape System - Addition of provisions t o  the  boost 
protective cover t o  accoq l i sh  rapid opening, increase i n  
main th rus t  motors based on average actual  weights and an 
increase i n  ba l las t  consistent with Command Module and LES 
burnout balance requirements. 

The current Block I1 s ta tus  re f lec ts  a 10.6 day LOR mission. The major 
changes i n  the  Block I1 are:  

Service Module - Addition of Extra Vehicular Transfer Catches 
and Platform. 

Launch Escape System - Increase i n  main th rus t  motor based on 
average actual  weights and an increase in ba l las t  consis- 
t e n t  w i t h  Command Module and UES burnout balance requirements. 

The Earth Orbit Mission Weight Surmnarg r e f l ec t s  t he  Block I vehicle on 
t h e  Saturn I B  booster with a payload capabili ty in o rb i t  of 33,500 pounds. 
The payload capabili ty has been reduced by 220 pounds t o  33,280 pounds, due 
t o  t h e  effect ive weight penalty o f t h e  Launch Escape System, as defined i n  
MSFC Memorandum of 12 June 1964 - Subject: 
Vehicle Control Weights. 
propellant. 

Recommended Saturn I B  Launch 
The Service Nodule is loaded with 8,980 pounds of 

SID 62-99-34 I 
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NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE m n d  INFORMATION SYSTEMS DIVISION 

c 
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ESCAPE 
SYSTEM 

SPACECRAFT 
DIMENSIONAL 
DIAGRAM 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INPORMATION BYSTEMS DIVISION 
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N O R T H  A M E R I C A N  A V I A T I O N ,  nd INFORMATION SYSTEMS DIVISION 

%EST 

24 

15 

27 

18 

ITEM 
%CAL 

74 

9 8 0  

8 

73 

59 

B W C K  I 

SPACECRAFT 

WEIGHT STATUS SUMMARY 

__ 
COMMAND MODULE 

S E R V I C E  M0DUL;E 

LAUNCH ESCAPE SYSTEM 

ADAPTER 

TOTAL WEIGHT LAUNCH - LESS SPS 
PROPELLANT 

mvIous 
STATUS 
U-1-64 

10655 

9950 

8100 

3750 

32455 

CHANGES 
T O  

CURRFNT 
- 

+45 

-100 

+45 

-10 

CURRENT 
STATUS 
12-1-61, 

BASIS FOR CuRRENl 
BLOCK I STATUS 

 ACT 

2 

11 

77 

23 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I nd INFORMATION SYSTEMS DIVISION 

5 

BLOCK I1 

SPACECRAFT 

ADAPTER 

TOTAL LESS PROPELLANT 

WEIGHT STATUS SUMMARY 

lms IEM) 

3700 

31770 

ITEN 

CHANCIES 
TO 

CURRENT 

PTUs -1-64 

CURRENT 
STATUS 
12-1-6L 

S E R V I C E  MODULE 

IAUNCH ESCAPE SYSTEM 

10055 

7945 

PROPELLANT 137225 

GROSS WEIGHT 168995 

INJECTED SPACECRAFT 

WEIGHT STATUS 

ITEM 

COMMAND MODULE 

S E R V I C E  MODULE 

ADAPTER 

mr 

TOTAL S/C I N J E C T E D  LESS PROPELLANT 
-. -- -_ - - - . - 

PROPELLANT 

TOTAL I N J E C T E D  WEIGHT 

13 
9 .  

CHANGFS 
TO 

CURRENT 

+45 

+3 5 

i-80 

+13 5 

+215 

10070 

10055 

3700 

29500 

53325 

37225 

905 50 

CURRENT 
STATUS 
12-1-64 

. .. - 
10070 

10100 

7980 

3700 

31850 

37360 

69210 

BASIS FOR CURREN 
BIX)CK I1 STATUS 

:EST 

54 

30 

13 

26 

33 
- 

1 5  

-y 100 

75 10 

37360 

90370 
;: 1. --- 

- ... 
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N O R T H  A M E R I C A N  A V I A T I O N ,  and INI.X>WMA'I'ION SYSFKMS DIVISION 

Structure 

BLOCK I 

:GROSS WEIGHT 

COMMAND MODULE WEIGHT STATUS 

. , I  ... , . .._, . .. ,..,. ~ . . , . . I  ..... ,. ..." 

ITEN 1 I 

~rnVI0US 
STATUS 
1-1-64 

MSIS FOR CURRPh ' ;  
BLOCK I STATUS 

$CAL 
- - *-_ 

85 

90 

108 

14  

57 

88 

16 

9 

86 

98 
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(96) 

100 

93 

100 

100 

I- 
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N O R T H  A M E R I C A N  A V I A T I O N ,  and INFORMATION SYSTEMS DIVISION 

BUXK I1 

COMMAND MODULE WEIGHT STATUS 

ITEN 
I 

---- 
I 

WEIGHT WTY 

Structure 

Stabi l izat ion & Control 

Guidance & Navigation 

Crew Systems 

Environmental Control 

Earth Ianding Syatean 

Instrumentation 

Electr ical  Power 

Reaction Control 

Communication 

Controls & Displaya 

USEFUL LOAD 

Sc ien t i f ic  Equipent 

Crew Systems 

Reaction Control 

Environmental Control 

GROSS WEIGHT 
WI 

- 
'REvIOUS 
STATUS 
1-1-64 

10070 

..z 

:€IAN= 

:URRENT 
TO 

-.- 

(+4) 

+2 

-3 

+10 

w 
-4 

-5 

-3 

(-4) 

4 

CURRENT 
STATUS 
12-1-64 

( 8647 1 
4915 

177 

397 

298 

337 

577 

81 

1053 

300 

269 

a3 

(1423) 

-I_ 

80 

963 

270 

l l 0  

10070 

USIS FOR CURRENT 
BUCK I1 STATUS 

:EST 

(62) 

54 

100 

100 

93 

60 

20 

100 

93 

u 
100 

70 

(4) 

6 

54 - 

1 

&AL (%ACT 

7 

40 

80 

7 1  

86 

1 5  
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* r d O H ? H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE nnd INFORMATION SYSTEMS DI'C ISICIN 

COWAND MODULE 

CURRENT WEIGHT ENPTY CHANGES 

STRUCTURE 

Add a sea pick-up loop t o  f ac i l i a t e  retrieval 

Add a (3) bag f lo ta t ion  system t o  ensure that 
t h e  Command Module w i l l  float i n  a stable 
Apex-up a t t i tude .  

of Command Module a f t e r  impact. 

BIDCK I BLOCK I1 

(4-52.0) (+2.0) 

+15.0 - 

+40.0 - 
Increase heat shield substructure center section 

due t o  the addition of handles t o  the inside 
of the outer hatch t o  f a c i l i a t e  handling of 
the  hatch while on the pad thus preventing damage 
t o  the  ablat ive material. +1.0 

Increase secondary s t ructure  crew area due t o  
the  addition of a crew hatch retention cable. +1.0 

Decrease secondary s t ructure  aft  equipent  bay 
due t o  the deletion of stowage provisions f o r  
the  P U S  and expendables based on the NASA 
direct ion eliminating the  requiranent f o r  t he  
P U S  on Block I spacecrafts. -5.0 

Decrease crew couches due t o  incorporating a 
unitized crew couch System consisting of 
simplified construction plus remote seat 
fold capability. 

ENVIRONHEMTAL COMTROL - 
Decrease subcontractor weights t o  be consistent 

with Block I1 estimates based on the  current 
Block I kiResearch,status. 

L'iILT!I LANDING SYSTEM 

Increase parachute subsystem due t o  redesign 
t o  a higher descent.weight. 

+l. 0 

+l. 0 

-70.0 - 
-. (-3.0) 

- -3.0 

(+45.0) (+lo. 0) 

+35.0 - 

16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  VlVlSlON 

COMMAND MODULE 

CURRENT WEIGHT EMPTY CHANCES 

BIDCK I BUCK I1 

- EARTH LANDING SYSTEI4 (CONT'D. ) 

Increase the  drogue chute system based on 
current Northrop s ta tus  ref lect ing a 
material change i n  the  mortar breech from 
titanium t o  s t ee l .  

Increase main chute c lus te r  based on current 
Northrop s t a tus  re f lec t ing  an increase in 
t he  fourth s a i l  material  fian 1.1 ounce t o  
2.25 ounce nylon and lengthen deplopent  bag 
b r ida l  s t raps  f o r  handling and i n s t a l h t i o n .  

Increase p i l o t  chute systm based on current 
Northrop s t a tus  re f lec t ing  a change in 
p i l o t  fa i r ings  t o  casting and the addi t ion 
of seals t o  sabots t o  reduce gas leakage. 

INSTRWNTATION 

Add a display meter and selector  switching 
f o r  intenni t tent  monitoring of operational 
measurements formerly accessible Via the  
i n f l i g h t  t e s t  system. 

I n c r e a e  f l i g h t  qual i f icat ion taps recorder 
based on vendor information replacing 
magnesium parts with aluminum due t o  salt 
fog test requirement. 

ELECTRICAL POWER 

Increase wire channels based on calculation 
of prolimimry drawings ref lect ing addition 
of protective wire covers. 

Increase RCS sequence panels due t o  revised 
calculation based on current requirgnents. 

REACTION CONTROL 

Decrease engines based on Rocketdyne atatus 
re f lec t ing  minor design changes and p a r t i a l  
ac tua l  weight. 

17 

w.7 4-0.7 

#. 6 M.6 

-to. 7 

- 

+lo. 0 +L 0 

-4.0 -4.0 
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N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION S Y S T E M S  DIVISION 

COMMANI MODUU 

CURRENT WEIGHT PlpTy CHANGES 

COMKUNICATIONS 
P 

Decrease conmnmication equipnent based on 
Collins information ref lect ing re-evaluation 
of orb i t a l  capability, humidity and EMI fixes. 

Increase tape recorder bard on vendor infoma- 
t i on  replacing magnmirrm part8 with aluminlrm 
due t o  salt  fog roqubanents. 

Decrease multiplexer based on revbod emtimated 
of Block I1 requiranentr . 

Increase antenna t r a d s a i o n  linea based on 
current estlrmnted coax lengths. 

Decrease antennas and t r a d s s i o n  line8 bard 
on current estimates of Block I1 requiranents. 

CONTROLS AND DISPLAYS 

Increase display paneb bard on ca l cuh t ion  of 
current released drawings. 

Delete controls f o r  Service Module tmp.rature 
control syatsm. 

-0.5 - 

e . 0  +2.0 

- -1.0 

+l. 5 

+3.0 - 

-3.0 -3.0 

TOTAL COMMAND MODULE; CURRENT WEIGHT PiPTy CHANGFS. (+ 49.0) (+4.0) 

18 
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r d O f ? i H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  IIIVISION 

. 

COMMAND MODULE 

CURRENT USEFUL LOAD CHANGES 

F'T'VIROITMEP!TAL CONTROL 

Delete one lithium hydroxide cartridge 
based on calculation of current 
requirements u t i l i e ing  96 per cent 
efficiency. 

BLOCK I BLOCK I1 

(-4.0) (-4.0) 

-4.0 -4.0 

TOTAL This page 

TOTAL COXNALQ M O D U U  CUPRENT WEIGHT EMPTY CHANGE 

-4.0 -4.0 

+49 0 + 4.0 

TOTAL COMMAND MODULF: CURRENT WEIGHT CHANGE3 

19 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I and INFORMATION SYSTEMS DIVISION 

c 

. 
BmCK I 

SERVICE MODULE WEIGHT STATUS 

E G H T  EMPTY 

Structure 

Environmental Contr-1 

Instrumentation 

Elec t r ica l  Power 

Main Propulsion 

Reaction Control 

Caarmunication & Rendezvous Radar 
i 
!USEF'UL LOAD 

Reaction Control 

Elec t r ica l  Power 

Environmental Control 

Main Propulsion 

PREVIOUS 
STATUS 

ll-1-64 

(7831) 

2348 

211 

34 

1604 

3057 

563 

14 

( 2 u 9 )  

838 

503 

208 

570 
! 

_. .- _. 
I 

TOTAL SERVICE MODUIE BURNOUT I 9950 

CHANGES 
TO 

CIJRREm 

( -100 1 
+7 

-119 

+u 

+3 

-2 

-100 

XJRmNT 
:TATUS 
E-1-64 

(7731) 

2355 

92 

34 

1615 

3057 

566 

l2 

(2119) 

838 

503 

208 

570 

-I__- 

9850 

BASIS FOR CURREN! 
BLOCK I STATUS 

%EST 

(u: 
8 

100 

24 

4 

20 

100 

%CAL 

(75 1 
77 

100 

30 

96 

8 0  

100 

100 

100 

100 

%ACT 

(4: 

15 

46 

20 
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N O R T H  A M E R I C A N  A V I A T I O N ,  E and INFORMATION SYSTEMS DIVISION 

BLOCK 11 

SERVICE MODULE WEIGHT STATUS 

ITEM 

- -  _ _  __ - --- - - 
WEIGHT WTY 

Structure 

Environmental Control 

Instrumentation 

Elec t r ica l  Power 

Main Propulaion 

Reaction Control 

Communications & Rendezvous Radar 

USEFUL LOAD 

Reaction Control 

Elec t r ica l  Power 

Environmental Control 

l~la i n  Propuls ion 

TOTAL S E R V I C E  MODULF: BURNOUT 

PREVIOUS 
STATUS 

U-1-64 
~ . - - -  

(79001 

2451 

117 

37 

1608 

2883 

576 

228 

( u s 5 1  

838 

503 

208 

606 

CHANGE3 
TO 

CURRENT 

(+45 1 
+wc 

-8 

+1 

+8 

+45 

:uRRENT 
iTATUS 
2-1-44 

.- .- 

(7945 1 
2495 

117 

37 

1600 

2883 

577 

236 

(2155 1 
838 

503 

208 

606 

10100 

4 S I S  FOR CURRENT 
B U C K  I1 STATUS - 
EST 
-- 
(39 1 
36 

20 

LOO 

38 

38 

30 

100 

- 
30 - 

%CAL 

(55 1 
64 

80 

30 

62 

70 

QOO1 

100 

100 

100 

100 

65 - 

2l 
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I J O R T H  A M E R I C A N  A V I A T I O N ,  INC.  (@ SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

'-1 

SERVICE MODUU 

CURRENT WEIGHT EMPTY CHANGES 

BIDCK I1 BUCK I 

STRUCTURE 
-I_- 

Increase Command Module t o  Service Module f a i r ing  
due t o  adding strips t o  support the  Command Module 
boost protective cover. +7.0 +7.0 

Add Service Module mounted EVT catch and l a t c h  
provisions including EVT platfonn t o  enable the  
secondary docking device t o  engage and allow 
E r r .  - 

Increase cross sect ional  area of rad ia l  beam trlm800 
due t o  increased loads i n  the  ahear and compression 
pads based on current aerodynamic data. 

CNVLROh!4ENTAL CONTROL 

Delete water glycol tenperatwe control syatan 
required f o r  Service Module RCS engines due 
t o  addition t o  the RCS engines of heatera 
with thennoetatic controls. 

Transfer TCS support s h e l f  t o  Electr ical  Power 
System as  t h i s  shelf  is being u t i l i sod  t o  support 
the power d is t r ibu t ion  box. 

Decrease t h e  subcontractor valvea based on current 
AiResearch status ref lec t ing  actual weights 

Increase plunbing and hardmre based on calcula- 
t i on  of current released drawing changeo. 

P ErnCTRICAL POWER 

Increase cryogenic syatan based on current Beech 
s t a tus  re f lec t ing  p a r t i a l  actual weights. 

Decrease f u e l  c e l l  based on current P r a t t  and 
Whitney s t a tus  re f lec t ing  material changes in 
plumbing t o  titanium and revbed calculations. 

Transfer TCS support s h e l f  from Environmental 
Control based on current design which mounts 
t he  power d is t r ibu t ion  box t o  t h e  support 
shelf  . 

22 

- 
(-119.0) 

-loo. 0 

-19 0 

-2.7 

+2.7 

(+ll.O) 

M.4 

-8.4 

+19.0 
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+30.0 

-2.7 

+2.7 

(-8.0) 

M.4 

-8.4 



SPACE and INE70RMATION SYSTF:MY DI\~IJION @ -  N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

SERVICE MODULE 

CURRENT WEIGHT EMi'TY CHANGES 

REACTION CONTROL 

Increase engine syatsm due t o  the addition of 
engine heaters i n  l i e u  of a water glycol 
temperature control system. 

Increase engines baaed on current Marquardt 
s ta tus  ref lect ing a change i n  e lec t r ica l  
leads. 

Decrease tanks based on current Bell status 
ref lect ing a bladder redesign. 

Increase quantity gauging system based on current 
Giannini s ta tus  ref lect ing actual weight of 
first system. 

CONNUNICATION AND RENDEZVOUS RADAR 

Decrease o rb i t a l  HF antema baaed on 
re-evaluation of antenna and coax. 

Increase high gain antenna baaed on revbed 
estimate of the antenna coax. 

Increase VHF antenna coax based on revbod 
estimate of the antenna coax. 

TOTAL SEBVICE MODULE CURRENT WEIGHT EMPTY CHANCES 

BUCK I BIDCK I1 

(+3.0) (+LO) 

+2.0 

-to. 8 

-1.8 

+2.0 

(-2.0) 

-2.0 

-100.0 

iQ. 8 

-1.8 

+2.0 

- 

+?.O 

+l. 0 

+45 0 
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N O R T H  A M E R I C A N  A V l A T l O  and INFORMATION SYSTEMS DIVISION 

BUCK I 

IAUNCH ESCAPE SYSTEM 

WEIGHT STATUS 

ITEM 

Structure 

Ballast Instl. Prov. 

E lec t r i ca l  System 

Propulsion Syatem 
Main T h r u s t  
J e t t i son  
Je t t i son  Motor Skirt  
Pitch Control 

Separation Provisions 

C/M Boost Prot. Cover 

LES - NO BALLAST 

BALLAST 
- 

TOTAL LAUNCH ESCAPE S Y S m  -- 

REVIOUS 
STATUS 
ll-1-64 

1534 

29 

53 

4774 
434 
92 
49 

16 

520 

7501 

599 

8100 

+3 5 

+lo 
--.-I 

Y5 

CURRENT 
STATUS 
32-1-64 
--.--..- 

1534 

29 

53 

4794 
434 
92 
49 

16 

53 5 

753 6 

609 

8145 

-._l____l 

ASIS FOR CURRENT 
BLOCK I STATUS 

24 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I E and INEXXXMATION SYSTEMS DIVISION 

BLOCK I1 

LAUNCH ESCAPE SYSTEM 

WIGHT STATUS 

ITEM 

st ructure  

Ballast  Instl. Prov. 

Elec t r ica l  

Propulsion Sptm 
Main T h r u s t  
Je t t i son  
Je t t i son  Motor Skirt 
Pitch Control 

Separation Provisions 

C/M Boost Prot. Cover 

LES - NO BAIUST 

BALIAST 

TOTAL LAUNCH ESCAPE SYSTEM 

m o u s  
STATUS 
1-1-64 

1531, 

29 

53 

4774 
434 
92 
49 

16 

535 

7516 

429 

7945 

XANGES 
TO 

XJRREXVT 

+20 

+20 

CURRENT 
STATUS 
12-1-64 

1534 

29 

53 

4794 
434 
92 
49 
16 

53 5 

7536 

u4 

7980 

ASIS FOR CURRENT 
BLOCK I1 STATUS 

%EST 
--- 

73 

53 

100 

8 

100 
-__. 

13 - 

:CAL 

43 

100 

27 

-.-.- 

47 

9 

9 - 

- 
bACT 

57 
-. 

100 
100 
100 
100 

25 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INEWRMATION SYSTEMS LMVISION 

IAUNCH ESCAPE SYSTEM 

CDRRENT WEICHT CHANGE3 

BOOST PROTECTIVE COVER 

Increase boost cover due t o  adding provisiona 
t o  accomplish rapid opening o f t h e  main hatch 
f o r  egress while on the  pad. 

PROPULSION SYSTEM 

Increase main thrus t  motor basad on current 
Lockheed status re f lec t ing  averaRe ac tua l  
weights of t h e  production mcape mdtora. 

BALLAST 

Increase ballast consistent with Camprpnd Module 
and U S  balance requirement. 

BUCK I 

(+15 0) 

+15.0 

(+20.0) 

+20.0 

(+lo. 0 1 

4ao.o 

BLOCK I1 

- 

- 
(+20.0) 

+20.0 

(+15.0) 

+15.0 

TOTAL LAUNCH ESCAPE SYSTEN CURRENT WEIGHT CHANGE3 
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N O R T H  A M E R I C A N  A V I A T I O N ,  and INFORMATION SYSTEMS DIVISION 

BWCK I 

ADAPTER WIGHT STATUS 

structure (Includes 
Members) 

Stabiliaing 

Elect r i a l  

Separation System 

Propellant Dispersal System 

ILF;VIOUS 
STATUS 
1-1-64 

3 250 

70 

330 

100 

3750 

:HANcEs 
TO 

:uRRENT 

CURRENT 
STATUS 
12-1-64 

3250 

70 

330 

100 

3750 

*. I S  

.dbrerrmr 62-99-34 

USIS FOR CURRENT 
BUCK I STATUS 

bEST 

17 

$2 

90 

~ C A L  

83 

18 

10 

73 - 



~~ 

N O R T H  A M E R I C A N  A V I A T I O N  and INFWRMATION SYSTEMS DIVISION 

'REVIOUS 
STATUS 
1-1-64 

3175 

70 

BUCK I1 

ADAPTER WEIGHT STATUS 

C H A N G B  CURREXT 
TO STATUS 

CURRENT U-1-64 

3175 

70 

ITEM 

Structure 

Elec t r ica l  

Separation 

Propellant 

S y t a n  

Dispersal Systan 

TOTAL A D A F " t  

330 1 I 330 

I I 125 

USIS FOR CURFENT 
BIDCK I1 STATUS 

261 74 

a C T  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  g@ SPACE and INFORMATION S Y S T E M S  DIVISION 

I 

COMMAND MODUU 

CURRENT ESTIMATED WEIGHT EWTY CHANGES FROM BLOCK I TO BWCK I1 

STRUCTURE 

Decrease ablator due t o  incorporating a boost protective 
cover t o  carry the boost and abort loads and allow the 
ablator t o  be designed for  entry temperatures only, 
a lso  add a thermal control coating which a l l o w  a 
reduction in temperature of the  ablator prior t o  entry 
from +250 to+100 F and allows a reduction of required 
ablator thickness, 

Decreare ablator based on reduced ablator thicknesr 
accomplished by changing the backface design tanpara- 
tu re  c r i t e r i a  of t600 F a t  lmpact t o  600 F a t  parachute 
deployment fo r  the af t  heat shield ablator. 

Decrease ablator due t o  redesign incorporating a f lat  
top forward heat shield that is cut back t o  Station 104.5 
and a l l o w  axternalmountingof the docking syutan which 
is protected by t h e  Boost Protective Cover. 

Decrease forward heat shield due t o  redeaign incorporating 
a f la t  top forward heat s h i e l d  that is cut back t o  
Station 104.5 and allows external mt*- of the  docking 
Sy8tm. 

Increase s ide hatch cover due t o  adding provisions t o  
operate the  hatch cover latches from the outside and 
add an alwninm inner sheet which w i l l  caanpenaate f o r  
thermal dietor t ion experienced when it is opened in 
deep space. 

(-313.0) 

-265 0 

-50.0 

-20.0 

-35.0 

+lo. 0 

Decrease inner structure due t o  rederign Util izing a 
single-point "s ta t ic  gimbal" 
attachment. 
chute loads from the longerons, and e l b b a t e r  the main 
chute r i s e r  wraparound loads f r a n  the  bulkhead guaaeta 

[ flowsr-pot ) chute riser 
This arrangement runovea t h e  concentrated 

and from the forward cylinder. -79 0 

Decreaae the s ide acceas hatch and hatch cover due t o  
deleting the window which will not be used f o r  any 
Apollo lunar landing misaiom. -25.0 

Increase parachute attach f i t t h e  consistent with 
Block I1 single-point attachment. +U.O 

29 
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N O R T H  A M F i R l C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT ESTIMATED WEIGHT EMPTY CHANCES FROM BIDCK I TO BLOCK I1 

STRUCTURE (CONT'D.) 

Increase center section heat shield substructure due t o  
the  attachment of the  relocated horizontally mounted 
forward pitch motor assembly. 

Decrease crew compartment h e a t  shield 8ubstructure due t o  
u t i l i z i n g  titanium i n  l ieu of steel f o r  the  a f t  compartment 
(pork chop) frames. 

Decrease main display panel due t o  integrat ing the  various 
subpanels or ig ina l ly  provided t o  a l low de8ign f l ex ib i l i t y .  

Decrease lower equipent  bay st ructure  and coldplates due 
t o  redesign incorporating ful l  e lectronic  repackaging and 
method of mounting equ ipen t  t o  tho framm a t  Xc 42 and 20 
thus reducing the number of ve r t i ca l  manbera required. 

Decrease forward heat shield due t o  ranoval of accers door 
t o  pi tch motor. 

Add lower equipnent bay supports requimd f o r  food 
compartment which were previously provided by C r e w  
Systems. 

Add a docking system consisting of a probe and drogue 
mechanism required t o  t ransfer  tm, cr-n fmm CM 
vehicle t o  t h e  LEM vehicle i n  lunar rendezvous. 

Increase secondary s t ructure  heat shield equ ipen t  
area due t o  the relocation of t he  Camrand Module t o  
Service Module umbilical. 

Delete secondary s t ruc ture  supports required f o r  Block I 
R & D equipsent. 
each end i tm Block I1 vehicle. ) 

(R & D provisions w i l l  be defined f o r  

Add weight reduction contingency. 

Add mounting and stowage provisions fo r  PLSSls and expendables. 

+7.0 

-4l.O 

-4.0 

-45 0 

-5.0 

M.0 

+l%. 0 

+30.0 

-27.0 

60.0 

e . 0  
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r 4 0 F i T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and 1NFORMATIC)N SYSTEMS DIVISION 

COI4MAND M O D U U  

CUFRENT ESTIMATED WEIGHT EMPTY CHANCES FROM B U C K  I TO BLOCK I1 

STABILIZATION & CONTROL 

Decrease equipent  due t o  repackaging f o r  the  r ing 
mounted lower equipnent bay concept and incorporating 
redundant switching fo r  eliminating i n f l i g h t  maintenance 
consistent with humidity and EMI proofing. 

Add weight reduction contingency. 

GUIDANCE AND I’!AVIGATION 

Decrease equipnent due t o  incorporating the  Block I1 
G & N system fo r  t h e  lunar spacecraft. 

Add weight reduction contingency. 

CREW SYSTEMS 

Increase egress accessories due t o  adding a ids  f o r  extra 
vehicular a c t i v i t i e s .  

(-21.0) 

-37.0 

+4.0 

(-6.0) 

+lO.O 

Delete food storage box supports as  t h i s  requirment  has 
been integrated with secondary r t ruc ture  design. 

Add weight reduction contingency. 

EMVIROIU’MENTAL CONTROL 

Add a f ree  condensate control required t o  minimize the  amount 
of condensation i n  the cabin which i f  excessively accumulated 
would harmfully a f fec t  the  respirat ion of t he  crew and cause 
degradation of electronic equipnent. 

a t t a i n  minimum oxygen flow of 10 C m n  i n  3.5 psia (sui ted)  

+lo. 0 

Provide the C02 absorber elements with a bypass in order t o  

condition. 

Add a LEM water t ransfer  s y t a n .  

Add m i g h t  reduction contingency. 

EARTH LANDING SYSTEN 

Incorporate Block 
point parachute 

I1 configuration u t i l i e i n g  
attachment and repackaging 

a s ingle  
of chutes. 

-17 0 

+1.0 

(+26.0) 

+lo. 0 

e . 0  

+l. 0 

(-20.0) 

-20.0 

31 
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- d O k T ! i  A M L  R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION S Y S T H M S  DIVISION 

COMMAND MODULE 

CURRE;NT FSTITJLATED WEIGHT E;MpTy CHANGES FROM BLOCK I TO BLOCK I1 

IN STRUMEMTATION (-194 0 ) 

Delete R & D instrumentation required f o r  f l i g h t  qualifications.  
(R & D provisions will be defined f o r  each end i t e n  Block I1 
vehicle. ) -188 0 

Decrease PCM equipnent due t o  repackaging f o r  t h e  r ing  mounted 
lower equ ipen t  concept. -12.0 

Add weight reduction contingency. 4.0 

1 ; LT;C'?~IlICAL POWER (-170.0) 
_I 

Add a DC-DC l i n e  voltage regulator t o  regulate the  output 
a t  28 - + 0.5 vol t s  f o r  postlanding loads. +4. 0 

Increase entry-postlanding bat ter ies  based on current landing 
and postlanding loads. +21.0 

Increase e l ec t r i ca l  wiring and connectors consiatent with the  
1300 wire umbilical requirements. +159.0 

Decrease wiring and connectors based on reduced wire gauges and 
u t i l i z i n g  small connectors. -240.0 

Cjecrease wiring based on relocating CM t o  SM umbilical. -60.0 

Decrease crew compartment wire channel covers based on 
relocated umbilical. 

Delete wiring provisions f o r  Service Module temperature 
control  system. 

-6.0 

-4. 0 

Delete R & D instrumentation wiring and provisions. (R & D 
provisions will be defined for each end i t e m  Block I1 vehicle.) -136.0 

Add wiring provisions f o r  the  rendezvous radar equipnent. +17.0 

Decrease wiring due t o  reducing requirement of t h e  controls 
and displaya computer keyboard. -5.0 

Add wiring t o  provide connection between the  caution and warning 
pa,nel and the  uni ts  previoualy tes ted  with the in-fl ight test 
system. Y.0 

f o r  t h e  1un;tr vehicle. + L O  
,idd Yucle:i- ;tadi:ltion Detection Wiring provisions required 
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N C I R T  H A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DlVISION 

COMMAND MODULF: 

CURRENT ESTIMATED \ E I G H T  E;MpTY CHANGES FROM B U C K  I TO BLOCK I1 

E L E C T R I C A L  POWER (CONT'D. 1 
Add provisions f o r  S - I V  B EDS interface. 

Add checkout provisions f o r  the LF;M in the  atowed and docked 

Add wiring fo r  the up data link display. 

Add wiring f o r  the  high gain control. 

Decrease wiring based on lower equipnent bay repackaging. 

Ldd wiring required f o r  Block I1 Controls and Displaya 

Add weight reduction contingency. 

position. 

modifications. 

Delete C-Band antenna and u t i l i a e  S-Band f o r  low a l t i t u d e  
tracking. 

Decrease equipnent and wiring due t o  repackaging f o r  the  ring 
mounted lower equipnent bay concept incorporating humidity and 
EX1 proofing consistent with no in f l igh t  maintenance. 

Replace t h e  scimitar antenna w i t h  the  "S" band antenna. 

Transfer the  VHF antenna t o  the  Service Module. 

Decrease VHF recovery antenna based on n m  configuration of 
antenna f o r  the Block I1 vehicle. 

Add coax cabling required fo r  the high gain antenna. 

Add weight reduction contingency. 

Delete o r b i t a l  HF voice communication capabili ty.  

33 
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+31.0 

+3.0 

4.0 

-20.0 

+ L O  

+30.0 

(-56.0) 

-19- 7 

-32.7 

+17 9 

-26.4 

-4.5 

+2.4 

-e. 0 
-2.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INEY3RMATION SYSTEMS DIVISION 

COMMAND MODULE 

CUPJLENT ESTDIATED ILEIGHT EMPTY CHANGES FROM BI;OCK I TO BLOCK I1 

COIJTROLS AND DISPLAYS (+43.0) 

Chem-etch mounting panels for the  IxlR vehicles t h a t  could not 
be accomplished due t o  schedule on Block I. -4.0 

Add rendezvous radar panel required for LOR mission. +7.0 

Add Nuclear Radiation Display. +3.5 
Add high gain antenna control required f o r  deep space 

communication. +L 5 

Increase caution and warning detector. +6.5 

Modify control and display for  the lunar vehicle. +17.8 

Decrease main display panel due t o  eliminating subpanels 
and display by increasing time sharing of display. -5.8 

Add an angle of a t tack display. +l. 5 

Add a te lepr in te r  display which shall display messages and data 
directed t o  it from the  up-data l i n k  equipnent. +lo. 0 

Add weight reduction contingency. +2.0 

TOTAL C W N D  MODULE ESTIMATED WEIGHT EMpm CHANGES FROM BLQCK I 
TO BLOCK I1 ( t o  be brought forward) 
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FJORT'H A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

_- 

COMMAND MODUIE 

CURREMT ESTIMATED USEFUL LOAD CHANCES FROM BUCK I TO BLOCK I1 

cmi SYSrnT 

Add two portable l i f e  support systems based on t h e  current 
requirements of t he  LOR vehicle and LEEI. 

Decrease hygiene and medical storage boxes based on redesign 
of containers t h a t  cannot be accomplished on early Block I 
vehicles. 

Uti l ize  Apollo spacesuits i n  l i e u  of Gemini. 

Add spare glove, repair k i t  and ring seals f o r  t h e  Apollo 

Decrease survival k i t  based on NASA infomation re f lec t ing  

spacesuit per NASA. 

(1) three men l i f e  raft  in l i eu  of (3) one man l i f e  raft8 
and t h e i r  associated equipent .  

Decrease food based on current NASA requirement. 

Add two charged water cooled constant wear garments per 
current NASA l ist .  

Add weight reduction contingency. 

Increase portable l i g h t  based on current LOR requbements. 

ENViRGNlENTAL CONTROL 

Decrease l i thium hydroxide based on lunar mission analysis. 

TOTAL COMMAND MODULE ESTIMATED USEFUL LOAD CHANGES FROM BUCK I 
TO BMCK I1 

TOTAL COINAND MODUIE ESTIMATED WEIGHT ENF'TY CHANGES FROM BLX)CK I 
TO BMCK I1 

TOTAL COPMAND MODULE ESTIMATED CHANGES FROM BLOCK I TO BLOCK I1 

+I20 .9 

-6.9 

+U.O 

+3.7 

-8.5 

-9.7 

+7.0 

+2.0 

+l. 5 

(-9.0) 

-9.0 

-744.0 

-630.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INlKlRMATION SYSTEMS DI\.’ISION 

SERVICE MODULE 

CUFEENT ESTIMATED WEIGHT EMPTY CHANGES FROM BLOCK I TO BLOCK I1 

STRUCTURE 

Add s t ruc tu ra l  beef-up required to support the rendezvous 
radar equipnent . 

Add s t ruc tura l  provisions f o r  supporting t h e  high gain 
a n t e m  required f o r  deep space coxrunmication. 

Increase s t ruc tura l  provisions f o r  the  C/M t o  S/M umbilical 
f a i r ing  due t o  enlarging t h e  capacity t o  1300 wirea. 

Increase engine mount and backup s t ructure  due t o  s t i f f n e s s  
requirements. 

Add micrometeoroid protection i n  outboard sectors  of t he  four 
propellant tanks t o  afford t h e  greatest r e l i a b i l i t y .  The 
shielding w i l l  be of an internal type mounted d i rec t ly  t o  
the  outboard panels. 

Decrease s t ructure  due t o  reducing fac tor  of safe ty  fram 
1 .5  t o  1.4 on a l l  s t ructures  requiring redesign. 

Decrease outer s h e l l  panel based on redesign t o  a simi-arched 
s t ruc ture  with a lesser end moment requirment and a change 
i n  the  helium pressurization access door from s t ruc tu ra l  t o  
nonstructural. 

Decrease rad ia l  beams due t o  reduction i n  web gauges, s t i f f e n e r  
cap area,  and inner and outer cap area8. 

Decrease forward bulkhead due t o  redesigning t o  a spider  truss 
s t ruc ture  i n  l i e u  of honeycomb panels. 

Decrease a f t  bulkhead due t o  a reduction of face sheet thick- 
ness, density of honeycomb core, and the  outer ring. 

Add support shelves f o r  relocated equ ipen t  from Sector I. 

Decrease insulation on aft bulkhead due t o  reduction i n  Q-felt 
d ens it y . 

Decrease outer s h e l l  panel due t o  an increase i n  rad ia tor  size 
required by philosophy change allowing se lec t ive  freezing. 

Add weight reduction contingency. 

Add EVT provisions including platform and a t tach  handles. 

(+uCO.O) 

+35*0 

+30.0 

e . 0  

yo.0 

+no. 0 

-25 0 

-50.0 

-6.0 

-84.0 

-10.0 

yo.0 

-9.0 

-10.0 

+20.0 

+30.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

.I SERVICE MODULE 

CURRENT ESTIMATED WEIGHT EMPTY CHANGES FROM BUCK I TO BLOCK I1 

ZNVIROI'OENTAL CONTROL 

Increase radiator  s i z e  based on philosophy change allowing 
se lec t ive  freezing. 

INSTRUMENTATION 

Add radiat ion detection senaors to  the  Service Module. 

- ELECTRICAL POhlER 

Increase intermodular plumbing due t o  adding r a d h t o r  valves 
required on the Block I1 vehicles. 

Increase wiring, connectom and shape charge consistent 
with the  1300 wire umbilical. 

Decrease wiring and connectors based on reduced wire gauges 
and u t i l i z i n g  small connectors. 

Increase shape change based on relocated umbilical requirement. 

Decrease wiring based on relocating CM t o  SM wibil ical .  

Decrease cryogenic tanks due t o  u t i l i z ing  super insulation. 

Decrease sequencer based on reanoving battery and u t i l i s i n g  fuel 
c e l l  power f o r  pyrotechnics. 

Decrease oxygen tank support shelf consistent with Block I1 
relocated shelf  allowance. 

Delete wiring provisions f o r  Service Module TCS. 

Add provisions f o r  LEN monitoring in stowed position. 

Add wiring provisions f o r  high gain antenna. 

Add wiring provision fo r  rendezvoua radar equipnent. 

Delete support shelf fo r  the power d is t r ibu t ion  panel based 
on Block I1 requirement f o r  Bay I empty configuration. 

Add weight reduction contingency. 

(+25 0) 

+25 . 0 
(+3.0) 

+3.0 

(-15.0) 

e . 0  

+106.0 

-130.0 

+20.0 

-10.0 

-31.0 

-7.0 

-6.0 

-5.0 

+22.0 

+U.O 

d.0  

-19 0 

+17.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INZ.Y3RMATION SYSTEMS DIVISION 

. w 

SERVICE MODULE 

CURRENT ESTIMATED ?EIGHT ENPTY CHANGES FROM BLOCK2 TO BLOCK I1 

. 

- PdOPULSION 

Decrease propellant and oxidizer tank gauges based on 
refined tank pressure regulation by u t i l i z ing  precision 
valves which allow design f o r  pressure relief a t  225 p s i  
ra ther  than 240 psi .  

Decrease propellant and oxidizer tanks due t o  shortening the 
tanks f o r  a 41,000 pound usable propellant. 

Add i so la t ion  valves t o  the SPS to allow f o r  maintenance 
with loaded propellant tanks. 

Add weight reduction contingency. 

REWTION CONTiIOL SYSTEM 

Increase re f lec tors  and insulation based on service module 
boost heating and RCS plume impingement. 

Reduce attachments f o r  s t ruc tura l  closeouts on RCS panels. 

Delete e l ec t r i c  heaters required for RCS temperature control 
not required f o r  Block 11. 

Add weight reduction contingency. 

CCHMUNICATIONS & RENDEZVOUS *UDAR 

Add high gain antenna system required f o r  deep space 
communications. 

Add rendezvous radar equipment consistent with the LOR 
requirements. 

Transfer VHF communication antenna 

Delete o r b i t a l  HF antenna required 

TOTAL SERVICE MODULE ESTIMATED WEIGHT 
(To be brought forward) 

from the  Command Module. 

f o r  Block I only. 

EMPTY CHANGES TO BLOCK I1 

(-174 0) 

-50.0 

-191.0 

+40.0 

+27.0 

(+11.0) 

+15.0 

-8.0 

-2 .o 

6.0 

(+224 0 1 

43.0 

+U3 0 

+30.0 

-12.0 

-- - 
+ a b .  0 

sm 62-99-34 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  c@ SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

0 

. SEWICE KODULE 

C U d ~ N T - E S T ~ ~ T E ~ S Z F U L  LOAD CHANCES FROM BLOCK I TO BLOCK I1 

VAIN PdOPULSIOM 

Decrease Helium quantity based on reduced volume. 

Increase residuals consistent with current propellant 
requirements. 

(+36.0) 

-11.0 

+47 0 

TOTAL SEWICE MODULE ESTIMATED USEFUL LOAD CHANGES FROM BLOCK I 
TO BLOCK I1 +36 .O 

TOTAL SERVICE MODULE ESTIMATED WEIGHT EMPTY CHANGES FROM BLOCK I 
TO BLOCK I1 +2l4.0 

TOTAL SERVICE MODULE ESTIMATED CHAKGES FROM BLOCK I TO BLOCK I1 +250.0 

39 
Su) 62-99-34 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE: and INFORMA'I'ION SYRTKMS DIVlSION 

. 

LAUNCH ESCAPE SYSTEM 

CUiCZE;N? ESTIMATED bJEIGHT CHANGES FROM BLOCK I TO BLOCK I1 

(-165.0) 

Decrease ba l l a s t  consistent w i t h  current Command Module LES 
b a l a c e  requirements. -165.0 

TOTAL LAUNCH ESCAPE SYS"EN ESTIMATED WXIGHT CHANGES FROM BLOCK I 
TO B M C K  I1 -165.0 

SID 62-99-34 
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SPACE and INFORMATlON S Y S T E M S  IIIVISION 

w 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

ADAPTER 

CURRENT ESTIMATED WEIGHT CHANGES FROM BLOCK I TO BLOCK I1 

Decrease S-IV B Adapter uti l ized on the Block I vehicles due t o  
removing the structure trusses required t o  s t i f f en  the Adapter 
when the LEM i s  not installed. -75 

Add a LEX dispersal system uti l iz ing a dependent type system. +25 

TOTAL ADAPl%R CURRENT ESTIMATED WEIGHT CHANGES FRm BLOCK I TO BLOCK I1 -50 

w 
SID 62-99-34 
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F J O R  T t i  4 M E H I C A N  A V I A T I O N .  I N C .  SPACE and INkX)IIM.9TION SYSTEMS I>IVISION 

0 

STRUCTURE 

BLOCK I 

COMMAND MODULE 

POTENTIAL WEIGHT CHANGE3 

Relocate equiptent on a f t  bulkhead providinR new stowage 
containers fo r  lithium hydroxid .  ( I t em STR-1) 

lCTiVLI1ONMENTAL CONTROL 

Add water f o r  cooling during e a r t h  o r b i t  baaed on t h e  
inab i l i t v  of t he  radiators  t o  supply su f f i c i en t  cooling. 
(Item ECS-1) 

Add r e s t r i c t o r s  and f i l t e r s  to  surge tank subsystem t o  
limit the  oxygen demand flow on t h e  cryogenic systm 
when t h e  ECS oxygen subsystem is i n  the  high flow 
condition. (Item ECS-2) 

Add an oxygen tank required f o r  backup of surge tank 
during re-entry f o r  vehicles which do not carry P E S ’ S .  
(Iter.; ECS-3) 

EARTH LAWING SYSTEM 

Increase sea dye marker l i f e  t o  12 hours i n  l i e u  of 6 hours 
per NASA/NA;: Recovery Aids Meeting. (It-  ELS-1) 

rIrCTijIcLA I. FUllER 

Increase wiring provisions based on potting connectors 
due t o  humidity requirements. (Item E=-1) 

Increase entry-post landing ba t te r ies  based on current 
landing and post landing loads. ( I t e m  Em-2) 

Provide a communication adapter cable t o  f a c i l i t a t e  use 
of the Apollo Block I space su i t .  (Item Em-3) 

Study implementation of u t i l i z ing  HF Recovery Antenn- a from 
DeHavilland Aircraf t  Ltd. (Item COM-1) 

CONTdOLS .& DISPUYS 

Incorporate in t eg ra l  illumination of FDAI. 

Delete the Xntry Monitoring System from the  Block I 

(Item 0 - 1 )  

consistent with NASA di rect ion.  (Iten, C & D-2) 

TOTAT, COMNANI) M(’D1ILE POTENTIAL INEIGHT CHANGE; 

+7 

+78 

+1 

+1 

(+53 1 

+30 

+21 

+2 

(-3) 

-3 

(-20) 
+3 

ag 
+ll8 

42 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

a 

BLOCK I 

SERVICJ3 MODULE 

POTENTIAL WEIGHT CHANGE3 

INSTRUMENTATION 

Add R & D f l i gh t  qualification sensors and signal 
conditioners required f o r  Block I vehicles. 
(Item. Ins t r .  - 1) 

ELEC TRI  CAL POWER 

Increase fuel  c e l l  based on l a t e s t  vendor s t a tus  
ref lect ing provisions f o r  para l le l  module operation 
and addition of start-up potasium hydroxide wetting 
agent. (Item EPS-1) 

Increase wiring provision based on potting connectors due 
t o  humidity requirements. (Item EPS-2) 

I vehicles. (Item EPS-3) 
Add R & D f l i g h t  qual i f icat ion wiring required f o r  Block 

REACTION CONTROL 

+15 

(+49 

+19 

+15 

+15 

(+27) 

Increase ref lectors  and insulation based on Service 
Module boost beating and RCS plume impingement requiring 
addition of cork ins ta l la t ion .  

Add Service Module RCS propellant tankage vents t o  increaae 
service l i f e  of propellant tanks by reducing the  cycling 

+15 (Item RCS-1) 

of bladder during t h e  f i l l  and drain operation. (Item RCS-2) +l2 

+92 TOTAL BLOCK I SERVICE MODULE POTENTIAL WEIGHT CHANGE3 

42 
SID 62-99-34 
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SPACE a r i d  IN€WRMATION S Y S T E M S  DIVISION 

I 

- .- 
N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

BLOCK I 

LAUNCH ESCAPE SYSTEM 

- POTENTIAL WEIGHT CHANGES 

C& -- -- BOOST PilOTEC'JVE COVER 

Increase boost cover due to redesign replacing zipper 
closures with solid laminate edge members, doublers and 
screws. (Iter LES-1) 

TOTAL BLOCK I LAUNCH ESCAPE SYSTEX POTENTIAL WEIGHT CHANGES 

44 
SID 62-99-34 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 1 

Prr .  

BLOCK I 

ADAPTER 

POTENTIAL WEIGHT CHANGES 

-- 

Delete the Service Module Dispersal System. ( I t e m  ADP-1) -100 

TOTAL ADAPTER POTENTIAL WEIGHT CHANGES 

45 
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